Disseminated tuberculomas in the brain and spinal cord are rare. To the best of our knowledge, only nine cases of spinal intra-medullary tuberculomas with cranial involvement have been reported till date. However, involvement of all levels in the spinal cord, brain stem with pan lobar involvement of the cerebrum and cerebellum has not been reported so far. We present such a case of a 12-year-old boy with history of pulmonary tuberculosis, who presented with gradual onset of quadriparesis and generalized seizures. We have discussed the unusual clinical presentation and the temporal changes in magnetic resonance imaging features along with clinical response to treatment. In cases reported so far, the plan of surgical versus medical management has been opted for variably, in cases of spinal intra-medullary involvement with acute neurological deficit. The decision is even more difficult in multilevel spinal intra-medullary tuberculomas. Our patient showed good clinico-radiological improvement with medical management.
Introduction
Tuberculosis has remained a major public health concern in developing countries. It is fast becoming a concern in developed countries as well, in view of rising human immunodeficiency virus (HIV) associated susceptibility. The central nervous system (CNS) involvement occurs in about 10% of the cases. [1] Tuberculoma is the second most common manifestation of tuberculosis of the brain after meningitis. However, spinal tuberculomas are rare. The presence of both spinal (intradural-extramedullary or intra-medullary) and cranial tuberculomas in the same patient is very rare, with a handful of cases reported in literature [ Table 1 ]. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] 
Case Report
The patient was a 12-year-old boy, with history of sputum-positive pulmonary tuberculosis for which he was already on anti-tubercular treatment for 3 months. He presented to us with an episode of generalized seizure which had been preceded by isolated right sixth nerve palsy, episodes of seizures and gradual onset, progressive quadriparesis over the past 1 month. On examination, he had postictal confusion. Fundus examination revealed papilledema. He had a grade 3-4/5 spastic quadriparesis.
A magnetic resonance imaging (MRI) of the brain revealed multi-lobar tuberculomas of the brain with lesions in the brainstem and cerebellum [ Figure 1 ]. MRI of the spine revealed cervical (C 2-3 , C 7 -D 1 ), dorsal (D 7 , D 10 , D [11] [12] ) and lumbar (D 12 -L 1 including conus medullaris), multiple homogeneous enhancing oval lesions [ Figure 2 ]. Only a few lesions showed characteristic ring enhancement. Mantoux was positive (15 mm induration at 48 h) and tuberculosis-interferon-γ-rele ase-assays (Quantiferon Tuberculosis Gold In-Tube) test were positive. Erythrocyte sedimentation rate (ESR) was 40 and serology for HIV was negative. The patient was continued anti-tubercular treatment and was supplemented with steroids for about a month. The boy showed gradual but definite clinical improvement by the time of discharge 7 days later. At 3 month follow-up, he was ambulant without support. Follow-up MRI of the brain and spine revealed reduction in the enhancement of the lesions with definite ring enhancing pattern now discernable [ Figure 3a -c]. Complete resolution of lesions on the last follow-up at the 8 th month of treatment was seen [ Figure 3d -f] and clinically he was ambulant with improvement in his VI th nerve palsy. We decided to continue anti-tubercular treatment for 18 months and the end of which he was free from any neurological deficits and back to productive life.
Discussion
CNS tuberculosis is a rare manifestation of extra-pulmonary tuberculosis. It occurs in only about 10% of patients with systemic tuberculosis. Meningitis is the most common manifestation followed by intracranial tuberculoma. The pathogenesis of CNS tuberculoma starts in the bacteremic phase usually from a primary focus, which most often is the lung. This is followed by the formation of a small tuberculous nidus in the brain or spinal cord called the Rich's focus either in the sub-pial space, meninges or the sub-ependymal region. Further evolution of this lesion by either growth or rupture determines the further course of the disease. This progression is determined by the number and virulence of the bacteria, as well as the host immune response. If the lesion ruptures into the sub-arachnoid space or the ventricle, it results in meningitis which is the common CNS manifestation of the disease, whereas growth results in tuberculoma or a tubercular abscess formation. [6, 11, 12] Spinal cord involvement is rare as compared to the brain. The common intra-dural spinal manifestation of tuberculosis is meningitis and arachnoiditis. Intradural intra-medullary tuberculomas are very rare accounting for only about 0.2-0.5% of CNS tuberculomas and 7% of spinal tuberculosis. [6, 11, 12] Usually, these lesions are single level lesions and commonly involve the dorsal spine. Multilevel occurrences are rare.
Intra-medullary spinal tuberculomas with concurrent intracranial tuberculoma are even more rare with only 9 case reported so far in literature [ Table 1 ]. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Only 2 of these cases had multiple spinal and cranial lesions. [2, 5] Concurrent presence of multiple tuberculomas in the brainstem, all cerebral lobes and cerebellum along with extensive spinal involvement makes our patient's presentation unique. Usually such in cases of concomitant tuberculomas, patients present either with spinal or cranial tuberculoma, later progressing to other [ Table 1 ]. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Our patient had initial presentation of raised intracranial pressure with seizures followed by spinal symptomatology of gradual progression to quadriparesis. This disparity in presenting symptomatology is equally distributed among the cases reviewed from literature. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Multiple tuberculoma, especially spinal tuberculomas, are common in immuno-compromised individuals either due to HIV infection or immunosuppressive therapy. [7] Our patient was negative for both. The common differential diagnosis would be neurocysticercosis, multiple sclerosis, lymphoma, and metastasis besides the possibility of Cryptococcus in immuno-compromised patients. The Indian subcontinent being endemic to tuberculosis and neurocysticercosis meant, these becoming the most probable differential diagnosis. [10, 13, 14] The characteristic tuberculoma features on MRI can be diagnostic enough to start treatment without resorting to invasive biopsy, especially in developing countries with endemic tuberculosis. [6, 7, 10] This, along with proof of tuberculosis elsewhere, or other adjunctive blood tests including polymerase chain reaction, tuberculosis-inter feron-γ-release-assays, cerebrospinal fluid findings, and raised ESR values can be supplementary to the diagnostic approach in endemic areas. [3, 6, 12] The follow-up image and/or the clinical response to treatment is an imperative in the management. [3, 11, 12] Raised intracranial pressure precluded lumbar puncture for cerebrospinal fluid analysis in our patient. However, history of sputum acid-fast bacilli positive pulmonary tuberculosis preceding both the cranial and spinal tuberculoma manifestation, tuberculosis-interferon-γ-releas e-assays (Quantiferon TB Gold In-Tube) positivity and the characteristic image findings, strengthened the diagnosis of tuberculous etiology and treatment for the same.
In these situations, the radio-pathological correlation of tuberculomas is essential for the diagnosis: [5, 6, [15] [16] [17] 
T 1 -weighted images

Image
• The lesion is homogeneously hypointense or has a central isointensity/mixed isointensity with or without thick slight hyperintense rim and surrounding complete or partial hypointensity.
Pathological correlates
• The hyperintense layer corresponds to collagen layer, the hypointense surrounding is the surrounding inflammatory reaction and the central isointensity reflects the necrosis.
T 2 -weighted images
Image
• The lesion has central hypointensity with peripheral hyperintensity due to edema. Occasional hyperintense center is also noted.
Pathological correlates
• Hypointensity reflects necrosis and/or also hypocellularity with increased macrophages and gliosis. The occasional hyperintensity represents increased cellularity with less gliosis and macrophages • No discernable pathological layers are distinguishable on T 2 -weighted images. Hypointensity is also related to high lipid content.
Contrast images
Image and pathological correlates
• The tuberculoma has initial giant-cell predominant inflammation without central caseation and poor Our patient had similar MRI features in both cranial and spinal tuberculomas. There was a characteristic temporal sequence, which was reflected, in initial diffuse enhancement of lesion. This evolved to a more ring enhancing lesion on contrast with definite reduction in edema with treatment. This was reflected in his clinical improvement as well [ Figure 3 ]. The standard four-drug regimen of anti-tubercular treatment (isoniazid, rifampin, ethambutol, and pyrazinamide) was used. The duration of treatment varies with institutions. [12] We follow an 18-month regime with step-wise reduction from the 9 th month onward to 3-drug then further to 2-drug regimen.
The recommendations for treatment for spinal tuberculoma-be it surgical or medical-are variable in literature[ Table 1 ]. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] For instance, Park et al. and Muthukumar et al. feel presenting features of profound paraplegia may better be given the benefit of surgery before irreversible damage sets in as may be the case if decision to operate is delayed in favor of a period of medical management. [8, 10] In addition, proponents of surgical treatment feel, a hard well-circumscribed tuberculoma is a well-demarcated lesion and its removal of carries less chances of the deficit. [12] The other point of view is that most of these lesions resolve with anti-tubercular treatment and surgery should be reserved for paradoxical enlargement, mass effect, or diagnostic dilemma. [7, 8] [2, 6, 12] In this perspective, our patient had multiple lesions and at all spinal levels, it may be difficult to decide on the level for intervention and extent of procedure in a such case in case surgery is contemplated.
Tuberculomas of the brain and spinal cord can paradoxically increase in number-which is visualization of previously invisible lesions and size, when on anti-tubercular treatment. This does not mean failure of treatment but is due to the paradoxical response of the host, to the chemotherapy-induced destruction and release of mycobacterial products. [7] [8] [9] Our patient was not screened for spinal and cranial tuberculomas at the time of diagnosis of pulmonary tuberculosis. Hence, it is difficult to comment if there was flare-up of lesions due to reduced host immunity or paradoxical unmasking of lesions as mentioned above or further seeding from the pulmonary primary although on anti-tubercular treatment. He, however, had a significant improvement in symptoms with continuation of the medical treatment.
Conclusion
The significance of the case report is in its rarity of presentation as presence of multiple levels spinal and cranial multiple tuberculomas in an otherwise non-immuno-compromised individual. This case report highlights the need for looking out for cranial tuberculomas in patients presenting with spinal lesions and vice versa. It also reinforces medical management as credible line of treatment even in the presence of neurological deficit, but at the same time this decision, we agree, has to be case specific and cannot be generalized.
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